The morphology and reactivity of mesenteric arteries from spontaneously hypertensive rats (SHR) and age-matched normotensive Wistar Kyoto rats (WKY) were investigated. Isolated, perfused mesenteric vascular beds were prepared from 6-, 11-and 18-week-old SHR and WKY. At these ages, the walls and media of large mesenteric arteries were significantly thicker in SHR than in WKY. The number of smooth muscle cell layers in the media was significantly larger in SHR than in WKY. This difference between SHR and WKY increased as rats grew older, in parallel with differences in the blood pressure.
SUMMARY
The morphology and reactivity of mesenteric arteries from spontaneously hypertensive rats (SHR) and age-matched normotensive Wistar Kyoto rats (WKY) were investigated. Isolated, perfused mesenteric vascular beds were prepared from 6-, 11-and 18-week-old SHR and WKY. At these ages, the walls and media of large mesenteric arteries were significantly thicker in SHR than in WKY. The number of smooth muscle cell layers in the media was significantly larger in SHR than in WKY. This difference between SHR and WKY increased as rats grew older, in parallel with differences in the blood pressure.
Flow rate-perfusion pressure curves indicated that the vascular basal resistance to flow increased more profoundly in SHR preparations than in WKY preparations as rats grew older. This may be related to the structural alterations of the resistance vessel wall in SHR. The pressor responses to KCl were greater in SHR preparations than in WKY preparations as rats grew older. This may be caused partly by the increase of the number of smooth muscle cell layers in the media of SHR resistance vessels.
The pressor response to norepinephrine (NE) was significantly higher in SHR preparations than in WKY preparations at all ages investigated. In marked contrast to the vascular basal resistance and the pressor response to KCl, the pressor response to NE was extremely exaggerated in SHR at the age of 6 weeks. This extremely high NE response in younger SHR may not be caused by the structural alteration in resistance vessels. It may be caused by a functional change, which is regulated by the signal transduction process in smooth muscle cells of resistance vessels. These results suggest that the development of hypertension in SHR may be caused by genetic structural and functional abnormalities of resistance vessels. Both abnormalities may be caused by the hyperreactivity to NE through an altered signal transduction process in smooth muscle cells of resistance vessels in SHR.
Additional Indexing Words: Vascular alterations
Resistance vessels Hyperreactivity to norepinephrine HE elevated blood pressure of spontaneously hypertensive rats (SHR) , a model for human essential hypertension, is associated with an increased peripheral resistance.1) The increased peripheral resistance can be induced by the morphological and/or functional alterations in resistance vessels.2) Mulvany et al3) and Lee4),5) observed media thickening in mesenteric resistance vessels in SHR. Lee et al suggested that trophic effects of an overactive sympathetic nervous system may cause a hyperplastic change in the smooth muscle cells in the reactive and resistance vessels in SHR.6) However, there is still controversy as to whether structural alterations of blood vessels, such as thickening of the vessel wall, are observed in very young SHR.3)-5), 7) The pressor response of the mesenteric vascular bed to norepinephrine (NE), the primary transmitter, was shown to be higher in SHR than in Wistar Kyoto rats (WKY).8)-10) Mulvany and Nyborg11) and Cauvin et al12) suggested that Ca2+ influx pathways activated by NE in mesenteric resistance vessels may be altered in SHR. However, there is no study which completely shows the time course of changes in the vascular structure, vascular basal resistance and responses to NE and KCl in resistance vessels from SHR. This study observed the course of changes in the structure, vascular basal resistance and responses to NE and KCl of mesenteric arteries in early, developing and established stages of hypertension development in SHR. These observations are important to elucidate possible mechanisms of the development and maintenance of hypertension in this animal model.
MATERIALS AND METHODS

Rats:
Male SHR (6-, 11-and 18-week-old) and age-matched WKY were used. All rats were fed normal chow (MR-3-A; Nihon Nosan, Yokohama, Japan) and tap water ad libitum. In advance of experiments, the systolic blood pressure was measured by the tail cuff method (model KN-210-1; Natsume Seisakusho, Tokyo, Japan).
Preparation of mesenteric vascular bed: Rats were fasted for 24hr before the experiments. Rats were anesthetized with pentobarbital sodium (Nembutal; Abbott Laboratories, North Jpn. Heart J. M ay 1990 Fig. 3 . Flow rate-perfusion pressure curves in the isolated perfused mesenteric vascular beds from 6-(6w), 11-(1 lw) and 18-week-old (18w) SHR and WKY. There was a significant difference between WKY and SHR curves at the age of 18 weeks (two-way analysis of variance followed by the Bonferroni method; p<0.01). *,**Significantly different from age-matched WKY (Student's t-test; p<0.05, 0.01, respectively).
are summarized in Table II . The media of the vascular wall was thicker in SHR than in WKY at all ages investigated. The difference was apparent even in 6-week-old rats (Fig. 2) . The number of smooth muscle cell layers in the media was larger in SHR than in WKY (Table II) . This difference between SHR and WKY increased with age, in parallel with blood pressure. The vascular wall was thicker in SHR than in WKY. However, there Fig. 4 . Pressor responses to KCl in the isolated perfused mesenteric vascular beds from 6-(6w), 11-(1lw) and 18-week-old (18w) SHR and WKY . There were significant differences between WKY and SHR curves at the ages of 11 and 18 weeks (two-way analysis of variance followed by the Bonferroni method; p<0.05 and p<0.05, respectively). *,**Significantly different from age-matched WKY (Student's t-test; p<0.05, 0 .01, respectively). Fig. 5 . Pressor responses to norepinephrine in the isolated perfused mesenteric vascular beds from 6-(6w), 11-(1lw) and 18-week-old (18w) SHR and WKY. There were significant differences between WKY and SHR curves at the ages of 6, 11 and 18 weeks (two-way analysis of variance followed by the Bonferroni method; p<0.01, p<0.01 and p<0.05 , respectively). *,** Significantly different from age-matched WKY (Student's t-test; p<0 .05, 0.01, respectively). 14.
